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A. “GENERAL BASIS OF cee ANALYSIS 
YL Intrd jection ms eo ae - Se Be we? 7 
ae oe ag ww e, 
--\The- satiuas of a seoyectiag: as vell ag thé’ model of. wedpon from which. : 
; . it was fired, can be determined in the pie of cases by a visual 
ee Seo" "and duneneboued analysig,of recovered d ds:or‘fragments. The accuracy a 
of such gn identification, * however, is Largely deped@enr upon’ the 
investidtcor' s technical experic@ce and. the ° sourcé of production, i.e. y,? 
_Whecher the item was produced ina cdunery using standard manufacturing if 
" procedures, The internal and ‘external dimensions of prajectiles and 0 Me 
such-basic elements as rotating bands and the band seats vary” suffi- Poe 
efently. between calibers -and types to’ form the basis ‘for an accurate 8 
method bE identification. ‘The -—prpbabilicy of error in this wmethod ac ae 
‘hegligible- Artdllery’ projectiles of major foreign countries are well 
« made and within the same galiber and type group, are almost “tavariably’ 
“: suniform in cheir ‘dimens{ohs.- These criteria are not observed in Brom, 
@ ; jecetdles | ‘manufactured by some of .the less feveloped. foreign’ countries ,¢ 
“for example, projectiles manufactured by the Benes, s Repyblic of \ 
China” (PRC) in the early. yaoa's: 


* ‘oe 
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: oe nite 5 . oO oes : 
oe : “ecageent Analyses. +. Roy . ; 
: : oy : : . e 
: Padebormes or “slightly deformed fragments from Low- ordér’ bursts are ~~ we~ & 
ae a? . Valuable fot use in determining | the projectile caliber. ‘ High-order: Ae 
. +. detonation tends to distort. and “stretch fragments; thereforey thick e “ : 
ak _ bage ‘sections, particularly those.including ‘rotating bands, are most ” . si 
ce informative and permit” the speediest identification.’ with experience, ‘I 
caliber can-be accurately determined from! onal fragmenta of high~ , ec 
“oR der. bursts. ba, os a i a a ae Pg 2 
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wale ; ot ‘and- Bartd ere The’ numbet , Delp: arid: dimensions . 
e of Nouns bands, and ,the pattern and ‘dimension. of «the keying design on 
Ng, the band seat or -on -the inner surfaced of ; tthe rotating band ,- - give important 
- evidence .as-to cabibet and type,of projectile. The key design is aiee 

oo: generally indbeetive ” of the country:.of” Serene. an 
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dimensicns of openings, chréadings,\ fuzé adapters, ani. base. plugs also@':. 06 7.) 
provide @encif igation information; these @lues are important to the . ee 
aimed ‘investigator. ef : sot me : s : - 64 
: ‘ si Pe “al. : P ede oe 7 
“Puzes: and fuze. fragments’ ust be eonetderad with: caution, ° 
fuze ‘Can be” used with: Projectiles sf several different* eo 
ca ly is used with LOQ-, 122-)". r 

, a 0a ‘high. ceNlosive: (HEY - -projec tiles.” RPudescdi-bé made of dbtrecent ‘ 
terials (abuminun, ae ‘brass, ‘Plastics, iron, te etc,) afd may” : 


found to proyide aa indfcatton of* ideptity, fn hen design 
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: Caters.” The: Size oF. cfaters where. fiaguient’s * ane recovered is. 
ie, projectile caliber, Crater size, Hawes a7 
ndication, bécause it depends, on’ too’ 
"Por: “example, a 7@mm. HE projettile fuzed™ for: short . oe 
produce a larger. and deeper crager in ei earth. than Yan * ‘85—mm .” oe < 
ile fuzed - for instantaneous. action. |. aa also. waries 5) 7 ae 
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Each + ‘eountry” “Has: a sysiteti of smarking projectiles for iaBars F ation.» + 
: » Sotte systems are, uniform; ‘others: are - “not. “Projectiles- designed, vdevedoped,” 
= and: manuf acsured\by the majdr: foreign countries: with the excéptions of? 

_ PRC, Norch. Kore, and North Vietnam, are weld marked for identifiéat “ion: 
Pheése countries: often use. coding that hinders identifitatton. .of the: 
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“Original ie: 
‘ , fy pee : ; . ie , 
“Russian Rng teh ; Be Lostve/Chent fal 
A-IX-I 7 + APIX-1 5 RDX 94% and wax 6x . 
CAD ete ax 73%, aluminum 23%; wax 4% 
AAT | ce Anna RDX with unkown auf fix "PY on 
‘ Ip: : DB. | ~Dinitrobenzol .. ; 
ZBT, ‘ cop et “DBT , Dinirrolbenzéne and TNT ; : we Fs 
f wry : ‘G Hexogen (cyetonttes BOK) 
Mo ti en | ; “Pieric acid. ‘ : ‘ 
Heit ee oe Kl 70% TNT, 30X\dinitrobenzene 
He2s 0: 52 "gon GWT, 20% ‘dinftrobenzene 
Tit «2 i a Troty! (TNT) 8 4 - 
T-e0 0°. T-80 © 80% TNT, -20%.RDX ; 
THe feet Meee Ge. g TNT and RDX | 
Th=30 | - TG-30.-" «30% TNR, 70% hexogen (RDX).. * : 
TSO. 7, + TG50— | SOZNENT, 50% hexdgen (RDX) 
“TA 42 TD-42 . INT/dinitronaphthalene - ; 
Toy — 7 : - TDU . TNT with aluminum: powder 
+ TC 7 ae . ts oo TNT. sulfite . 
we : 7 mt Sh. - S$ chneiderite (ammonium nitrate B82," 
7 ty : : : ‘dinitronapthalene toh) 
ut ees : ra ShtT idchoadieties and TNT 
“p-4 x 3 3 : 7 R-4 - White phosphoroudp . 
P-5 te R-5 ashe Mustard Bag ° ;- 
uPGs a hs ee RS. ". - Lewisite gas 
AO” i or : . ORYu Phosgene gas , 
P-15 © a A a -, : R15. Alesekbal gn 


‘ -d,. ‘Some foetad countries’ employ” a system for identifying pro- 
+ fJecpiles by color’ markings, especially. on dammunitton manufactured ‘during - 
- honwar periods, Bands, portions of ogive, or entire projecti les are 


of the wide divergence. and various methods-used among countries. and, 
among SEL EeRent Categories (of -ammiunition’ within a country. Frequently ae 
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the same color is found on both HE and armor pierc 
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method of. idenrifying foreign projectiles. are not vailable.. 

* . a * to 2 . bi 5 f if is a es . cet ‘ . 
a * oo: * Be. FRAGMENT ILLUSTRATIONS © |: ‘ 

AL General. _ / : a Boe ae ne ee eae Pay 7 ae 


i <x 


a. Some foreign countries are currently usilng a variety of. pro- 


personnel and materiel. ... ‘ 
: pee ' 7 weet : 7 1 


bs The well-known forged-steel, gray cast-iron, and addular- and - 


. malleable-iron projectiles are being improved mefallurgically to increase wee ae 
their fragmentation effectiveness (smaller and more ‘uniform fragments). : 





A, normal’ gray, cast-iron, 82mm mortar projectile!will producé over . 
5,000 fragments, of which approximately: 3,660 are very small (Yess: than 7” 
6 grains). These fragments are formed ‘by detonation pf the éxplosive 


€41]ler inte a Variety of shapes; few, if any, are identical. ._ Identical My 
fragments will be produced only, by specifically designed’ projectiles; 4a? : 
examples are those ‘having preformed fragments (d below). © = = : 
, i 3 ‘ . . ¥ ‘ oie : di 
O Cass Fire~formed fragments (figs 1 through 3c are those. obtained. ~ ' — 
“from a projectile or warhead that consists of an explosive Charges j : r 


surrounded by a solid metal casing, Fragment size, weight, agd shape 
vary. considerably, and seldom are any of the. fragments tdentieal. a 
Tdentifytng. the firing weapon on the basis of the irregularly shaped «+ we 
«perforations caused by fragments from normal HE projectiles is extremely . 
difficult. \Key fragments are needed if any. degreé of success ia to be 

. achieved in| identifying the projectile... _ : 


e : ‘ 


at Pieformed fragments. (fig 4) are those that are formed: in final | ; 
shape prior {to detonation of. the explosive charge of the projectile. The x 
projectile of. warhead: usually. acts only as. the‘carrier, With. one ‘or more , 


: explosive charges’ surrounded by-a wall ‘of preformed metal fragments. Ia! 


some cases fragments are. provided when the explogive..charge is ‘Surrounded: 

by a prescoréd casing ‘or when some other design is used whereby the 
fragments datés back. to the Civil War, ;when pieces of: metal, were imbédded 

‘in’ th® explosive fillers of cannon’ balls.) Weight, size, and shape of om 
resulting individuel.fragments depend on the intended application. ak 
Fragmenc. shapes include: squares, spheres, eubes, and aerddynamically | ae . 
stable, configurations (flechettes) resembling darts, Also, a number of: 
other-untfgrm shapes result from innovation ‘of design, for example, pre- 

_ scoring of cagings or notching wire-wrapped bodies. Usually;. preformed : 
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_- fragments are mechani¢ally held in proper orientation ‘around the chdtge - 
es oc, ‘by either cemehting in place in the fragment chamber or -imbedding in a. 
‘plastic or frangib¥e substance. -Other fragments from the projectilé A. 


“, casing assume -indiyidual shapes during detonation of ‘the explosive-charge, . 
The casing ts scored, orfotched “into indi¥idual fragments of the desired 
sizé and shape upon detonation of the explosive. |: . 
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Figure 3b. PRC 82-mm fragments from fin and boom assembly Type 
: ~~ 65 HEAT projectile. 
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 e. " READY-REFERENCE PROJECTILE IPENTIFICATION SYSTEM s 
6. Basis oes . BS SIS o Bhs 7 


wo . i 
Pa 


ae Projectiles manufactured a major ‘foreign countries’ are 
identified by a specific model number! , which te stenciled an thd pto- — 
jectile body. ‘Projectiles of different type and lcaliber vary apprectably 
-' in certain respeété: auch'aa.the weight, filler, all thickness, fuze. + 
well, and base plug dimensions. By breaking a projectile~ into aigniftcanc » 
“or. éritical: dimensions and componeats, As shown ‘fin figure 5, and arranging 
these dimensiong and components in conjungs ion with the tables: shawn in 
section II, identification by systematic eliminatton or selection ia 
‘possibie. Proper ‘use. of the, tables will. result in the corréct idenci= 
| fication pf model, caliber, etc. of the projectile ‘€and in ‘some instances 
of the FAL IAG weapon) with the data obtained fram a key fragment. 
> e- . . \ 
d; tthe | ‘calibes ofa projectile can be decéraiined by geowetric. 
. analysis of fragments, “Ingtructions for accurate detYerintnation af, pro~ 
‘ Jeetite caliber are See in ‘paragraph 10. 


& 


“ 


# ce. ’ Fragmenés that cgntain a part, of the’ rotating. band seat pro- 
. vide hoteworthy- {nformatian on che galiber of a projéctile and the ” 
-country. of Pigin. Caliberndeterminacion is discussed .n- paragraph ll. 
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".. Measure curved’ as. 
~orcmillimeters. : 


2 fon. 4 


well As eae sugfaces. May be graduated in inches 


Ey . ore ‘ “1 






oe i b. Micrometer set’. Atleast al through 6-inch set. Can be 


gradudted' in metric. es . ie, cos a . : 
a . io ee . & ore — rm : a 
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rite fae oe 


1” Compass, drawing.’ At least two size ranges, an, ean » 





fae s isi ock F f - ‘ 


se ; J ee: . : 
ew Template. Can be locally fabricated from sheet steel or 
. aluminum stock, The’ template. is used for quick field identifdcarion of 
«projectile radti,:! ‘Such identification 28, lees accurate than diameter 


measurements.” ..y hope eT te fee 
. qe 6 - : . t 
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“# "always be, indicated when making. eonueeses about a, presecrite’ j 
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t ew pitch page. - Used Wo measure all threaded and serrated 
pullaces : \ . 
fhe . 
&. Other miscellaneous tools \wnd fostruments such a8 protractors, 
calipers, and magnifying glasses may also be usetul, See Figure. 6. 
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a. The series of eedieutecen: Cables given in eection Il are to. 
“be used.-in conjunction with the projectile drawings and descriptions » 
given in section III, The tables contain, listings of known critical 
dimensions of prajectiles and other identifying taformation arranged By 
Subjece. -The most. significaat ‘characteristiczof a projectile 18 listed 
re the®firse column POLI ISAS ‘the: project te identification model. : 
. : bi ALL etojectile drawings in section Ill‘are arranged by anes 

and type. The’ tables ‘in section [1 list the projectile caliber in: 

millimeters ia the first. column: and the projectije. ctype in the second 


column . The following abbreviations denote projectile types: . % . 
; Abbréviation ; ol Typs nf projectile beeen 
¥ i aA a: ae. | . : 
% AP +--t---------- =n armor piercing : : 
PAPO SSeS Sasa armor piercing capped ‘ 
so ae - APC-T aSena------—--> armor plerctag cafJed tracer’ 
. eee, ewe AP-T a-—+--+---+--—- “armor piercing tracer 
. re 2 | AP-I Siete es Bene piercing incendiary © 
ade a“? ae Bae *API-T ~~------=--+--- armor piercing: incendiary tracer : a , : 
OR mee CUT Sas canister : - . 4 = 
. : oad CP nage concrete piercing , ga tat - 
: 3 . frag ee areraser ener fragmentation 
° . frag- -T se oe ere fragmentation tracer = : oS 
‘ “lige fragmentation ‘high explosive” aa, 
eo ig OBE wae high explosive 


explosive antitank (shaped charge) 
explosive antitank fin stabilized 


explosive gas - 





‘explosive incendiary ; 
HEI- T eee teh explosive imcendlary tracer. ee 
HEP +-—-——---_---+-- “high explosive plastic a 8 ee ay 
HVAP earn marten hypervelocity armor piercing ° 
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Abbreviation / ; . Type of projectite 
HVAPDS-T —------—---—— hypervelocity armor piercing 
‘s « eo discarding sabot. tracer 
. HVAPYSDS | meee ~hypervelocity ‘armor piercing fin 
stabilized dhecacding sabot Paes 
HVAP]-T -------0 4-2 - hypervelocity, armor pieréing tracer : 
“tum -——--—-——---- t luminating 
4 -SAP -----—-—-~-----—* semiarmor piercing - : 
: : We. ae MALE G gne appOEESY 
9. Use of thé "hesdy- -Reference Systém : _ Z 
oO .& General. To identify a: weeibertia or a4 ‘projectile fragment, 
' select 5g eh table from the ‘index of ready-reference tables— . 
provided in section II; scan the appropriate columns . and, check the 
entries having characteristics and dimensions similar 0 those of the ; 
unidentified projectile or fragment. Possibilities can be eliminated Lo! 
by referencing. the secondary ‘columns ig other tables, specifically. the: Pare 
last .cokmn. The example in b below . tlluetrative for identi fying a @ 
projectile on .the basis of a fragment. 
Ss a a ’ 
Tbe Examp le—-Fragment of a Projectile. Hae 
(1) ‘A fragment including most of the projectile bage is. re- | 
covered. Critical dimensions are determined to ‘be: 3 ; 
Diameter ‘of base —--- + —-- 2.65 inch 
Wall thickness at‘center of base ---—---—- 1.03 inch os 


————— 0.43 inch 





‘ width. -of rotating band —-—-—— 


‘ 24 Wall thickness ‘at upper edge of : 
= : ‘ : rotating band a emet n on E a 0.72 -inch | 


: q2y Feo: the ready-reference tabiee index (para 1, sec II), 
table X is identified with projectile dtameters. Investigation of the s 
“pase diameter’ column reveals that only three projectiles have a base - - 
diameter: ‘of 2.65 inches: the’ 85mm fragmentation projectiles Models 
0-365, .0-365—two-piece, and 0-365K.°. All projectiles ee. cab eer 
aother than 85: mL Berry, are therefore eee eee — . ; 


‘UNCLASSIFIED- | 








“UNCLASSIFIED, | 
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(3) ‘Again from the table index (para l, sec “It, table XI ia 
identified with "wall. thickness."" Reading dowt the “base center" column,” 
the figure 1.93 is found. Since only the 85mm Motlel 0-365 haga cenler+ 
of+base Wall thickness of 1.03 inches, Models Q-365--two-piece aad O- 365K 
are eliminated. In-cthe-laét column of table X41, reference is made tu 
figure 59, which is a drawing of the. 85-mm Fragmentation projectile | 
Model 0-365.. A check af thie’ drawing reveals that the other two dimen- 
sions given for the.fragment,- width of rotating band swall and thickness 

. at upper edge of rotating band; agree with dgmens Lor of these com- i 
ponents tn the drawing of Model -0-365.. Thus, the fragment is identified 
as part of the 85-mm fragmentation projectile. Model Or 365. 


£4) The ‘tabulated data in figure’ 6 denétes- further that this 
projectile is ee from the Model 1 KS- 12 (M1939) and KS-12A (M1947) 
antiaircraft guns, the M1944, cank guns, the M1943 self-propelied agsault, 
the field gun D-44, and the auxiliary- propelled antitank gun SD~44, 
Information gn Rhe, Recoueerns of these weapons may be found in appendix | 
lL. . ee 


—e a3 Fg ‘ “ 


10.0: Decérmination of Caliber. by: Geometric Analysis of Fragmenta Be. 


ee “ 


’ a-° General, The geometric me thod of degeratcins projectile 


: caliber is based on ithe problem of circumscribing a circle about a 


triangle. To attain accurate results Be this methods the following ese 
pease ens: must. Prevat bi, ; : 


“ty The. Guiana: ‘selected should be as large as seeeivies In 


circumference it must exceed 1/2 inch for small calibers, I tach for x 
‘ incermedfate calibers, and 2 inches: roe large calibers. 





oe mele The fragment must be from that portion of the -peolectiie 
Becween the: rotating bahd and the bourreler. In the case of a non-. 
Sow ail (square - base) projectile, the fragment may be from ey ,poryian 
bee a bourrelet and the Beate 





ue © (3) the fragment ahead be dnateeervieds if possible. . However, 








if the. ‘fragment. is” only slightly distorted, the results will be fairly 
vaceurate and will give a.cloge approximation of the caliber. The fragment 
ake be representative of: a true curve surface. ‘ 


os 


; ae Example (fig De A suitable fragment that meets the .above 
*“condittons-has been recoveréd.. To determine the approximate: caliber, 


proceed as ffllows: . . 7 a ee 
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; ‘analysis of fragment,. _- 
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C1) Sleek two peinee. k and By ‘4llugtrated 4a a of ftgure Teo! 
as far apart, as possible on the ‘elrguntereace of the projectile. fragment. 


wa (2) Measure the dietance becoadn: solace rr Biwith dividers: 
or any other suitable dostrumedt and BAO this, ReSsuL aman ‘on paper. (4 
and b of fis 7). ” ’ eet 2s ; : ve, 


(3) Select a third point ‘(C) ‘on thé sarc fixed by pointe A aiid | 
B and measure the distance frem point A to point C. Using this distance | 
as the’ radiua,. swing an arc aboidt posnt A,on the PaRPE illuetrated Lob 
of figure 7.0 ©. 4 2. ; 
5 3 4 ‘ i ‘ < 

(4) Mesure ‘the distance on the fragment ae See B to 
point’ Cc. - Using. this distasice as the radius, swing an arc about poinr B 
on the paper.. : - . 
rae ‘ : of = < 


(5) Mark the dntersection of the two arcs; this ig the plot of 
point C.- + . a. . 


: (6) Draw the triangle thus formed, using points A, 'B, and c 
as the vertices, Erect perpendicular Gigectors to the longest, gides OE 
. the triangle as “illustrated. in d of figure 7. 


€ 


Words! To construet a perpendicular bisector of, a line, set 
ao off a radius. greater. than one+half the length of the 
oS line. With “this radius, swing arcs (one on each side’ 
of the line) from each end of the line. -The‘line 
connecting the ‘two, points of intersection of the. arcs 
is the Pere enosculas bisector .(c of fig. 7). 
ia aS 
Rep Measure the- dtgtahes from the point of intersection of 
the two, perpendicular bisectors tu any one of the vertices of the 
triangle, Multiply this distance by two, and the result is the diameter 
of the projectile from which the Fragment originated. : 


can. Deterainerioa of Caliber by Analyst 8 of Rotating Band Seat Fragmeats 


ae. Geheral, “Past Soaks ere shown that the most readily 
identified type of fragment is that which includes a portion of. the 


rotating band ‘peat, Frequently, 4 fragment of this type can be idenrified = 


very quickly by direct comparison with figures’ 8 through. 1l or with the 
detailed drawings in section oe keying. design of the rotating band 
seat will also be impréssed on the-fnner surface of. the rotating bands; 
however, consideration must be given tothe Likelihood of distortion of 

-- rotating bands that are made of sdft metal, Also, consider that pro- 
 dectites OF different caliberd’ often have the, same. type of keying design 


' ae 


Be x S, a . . Get i 








 gpecWe07=29-74- sg 


a On, the band. sae ateasa the. Pree ane che heaign and <e seat an ise 
Wary In'the different: calibers < Additionally, i band séate are under- 
: e 


Caecraaae! 





leuty ‘and’ the eof t-metal; otating band fite into the sear 7 for. a dove- 

tail goint, Thus, - ;the width of such a band seat \te great«r at. the base 

. Qeqward: the dnteriel CY ae he projectile noe) hag) at the surface a the 
Projectile body. . 5 










yee, . Be | 


: { 
pe hee inte. The raelee basdodeac and. the me thod of: 

~ keying che” rotating bah * ‘to the. seat frequently {ndicare the country of 7. 

| oFtgin and ‘che weapon. fring: the projectile, Figures: ‘@ through 11. : 

: (var tous, types. of band teats and keying methods used by. foreign 
countries): should not..be. interpreted® ‘EO. mean that! only the’ country 

' designated, uses that particular band seat and keying method, The sane 

te oe are often, used aby Bore than one country, . ae 
ec 7 4 7 . caer 
; : “Bowler: Rotating Band ee An examina (an of Scviet artillery 

projactiiel indicates: that the: vertically indented band seat - ‘predominares. od 
: This .is a simple,. reliablé, and relatively easy: method of geating rotating 7 
te ban » The number of: rotatihg ‘bands. hay vary fron’ one or two for bight 
A diuin: ‘caliber projectiles to triple and quadruple bands “for heavy 
caliber projectiles. The nupher of vertical indecattons per: inch may, 
iry from. approkimately T2° to28, ° Sovier. band seats’ having. 12,013,714, 
AT, ¥Re° t Be: 23,245. 25, and. 28 indentiat fons per tack are oa 
: tly. in use. “The arrangement of the indentaltion varies from’ single : 
er, jane € liber. projecrile: bands to doifbile:. rows: under shedium igre 
“Yands. Ines: length: “of the individual . indentbi len varies ee 





















dl an 
























ath in a sdinghe: r w-arrangenent.” Soviet- projectslés étih, “one ; 

_ fone narrow rotating: band “have. been ‘éxamined;- the. seat: of thie. wide bended. 

; ‘projectile: has .a-double.row Of: indéntations:. “ALL Soviet 85mm {pros 

* jJécttdes: “have beeri “found -to' have two “rotating. bantia with doublestows. of 
‘Andentations: under’ each. band ¢ ~ 100mm projectiles: have one: wide band with 
.-2. double row: of Andencations “and ‘onenarrow band “with a single row of aah 

“indentations ;* ‘or.’ ‘two. wide or natrow bands with? as single row of-in=-" 
-dentations: under - each. band. “The 57m projectiles have one‘ “band with: a 

Be tay Jou ‘of. dadenta bie or ‘two, wide » “Or narrow bands. with * single row. 
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ke eloaely, thé Gest n oft 
- jéetile drawings ‘shown [in sec 
; ger sapere angitank 





‘ites are used in. 
Tied”, BUNS ; ‘and: the + 
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MMILLED RIDGE BROKEN ‘AT REGULAR INTERVALS 


GERMAN AP. PROJECTILE === CZECHOSLOVAKIA AP- PROJECTILE. 
FOR 105-mai GUNS FOR 83.5-mm GUNS 








“13 INOeTED curses NCH 


ae VERTICAL CuTs m ROGE 
Neg. 502809 


i* AL OMENSIONS mcs : we , ee 
? ~~ 
: Figure: 9. patate, jaseneae: German, and Czechoslovak | : 
me : -rorating: -bands-and-.seats, ----- | ™ 
‘UNCLASSIFIED | 





















a if H 
¥ 3 22° 
AT- aa 2 * 
, Eh if 
° ‘ : 
12 VERTICAL ¢ CUTS IN RIDGE PER re “3 verncal CUTS IN RIOGE PER mic 
; ” poe Tew GUNS "FOR 7 6-enem GUNS 
% : 
> 
O... oe 
16 VERTICAL INDENTATIONS PER INCH & 
‘ FOR 152-mm GUNS aes : FOR | 22-mn GUNS ; : 
idan. o \ ‘e 
> * Sd 
a : : 
7 20— - E-15 
‘ : : 50 
* ne * 16 
- 25 = 
‘ 
Ga: < NS VERTICAL t:DENTATIONS PeR INCH 
See caer » TOK 152-mm GUNS 
’ be a 
; ” 18 VERTICAL INDENTATIONS PER INCH ON VERTICAL INDENTATIONS PER INCH 
a . ; HOR 7éo-mm GUNS © 2 FOR 203-1 MOWTELERS 
‘ : Neg .. 502810 ee : fa DIMENSIONS i. CHES ; ; x 
,°. Figure 10. “Rotating. ‘bands and seats on- Soviet 76-, “U2z-, arid 
ol die 152-ma gun and 203—mm howitzer projectiles, eo78 oe 
. wt pe ¢ a St . ge a 7 ro 
oe 25. 
| UNCLASSIFIED . 
: 
- a iy é 7 











ST=CW-07-29-94 


+ 





UNCLASSIFIED _ 


S1-Cw-07-29-74 : Original 















O90 -e1r0 ‘ é 
bia 02 
y = ae 
raat = 2 
wT 7 Yay =f oe 
i \ of 
+ 08 
ate 283 5 ; 
14 ROWS OF RAISED PY RAGWOS PER INCH VR SORTA TIONS PER ICH 
POR 7 dwn GUIS POR 76 mem GUS 
Ob or : 
10 or Sey) meee 
0g 28% ~ vg OS - 
: 404 0s 
* -Ayp 20 
2 Oy sep 10 ¥ 
‘ 1) 237 4 ¥ '} 9 
foo os 
VE VERTICAL SCORES PER Inn a 
” . 7 FOR BS mm TARR GUNS 
\ 
Fd , 
a SLO VERTICAL SCORES PER INCH V9 OER TATIONS PER ICH ~ 
FORT} 00- mm GUNS FOR N22 em GUNS . eh 
\ . ‘y 
\, : 0945 i. 
, w it + Pa v 
wo > os 
we te ; t 4 
- ° 16 
bu . 
: et 
$8 VERT AL SCORES PER INCH 
3 i 
oo ROM N27 em GUNS 
--or stu 
_ 
© 
Ne oy ‘ 5 
. : \ TAA LED RIDGE AT ROTATION BANDS 
* x : REGAAR INTERVALS FOR < Sm AT GUNS 


¢ . FOR Zomm GUNS 2 - AIPI7 71947 ™ 
. {COPY OF BETIS DESIGN; 7 


Neg. 50261; \ ALL OWMENSIONS x CHES 
> 


. Figuve ll. Rotating bands and‘seats on Soviet 45-, ‘76-, 
-85~, 100+, and 422-mm gun prejectiles,- = 


Now 
_UNELASSIFIED 








€ 

z 

Q 

m. 
> : 
=e 
m 

© 











: ae : of _ eas 4 ae | 
> BP, " READY’ REFERENCE PROJECTILE YDENTIFICATION TABLES 1 tuhoucu MW 
. - . caw et % 25 8 A oe 
: 7 <= f : 
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of che uentacelte, are often part of the rotating band 
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tS “profes tite. Many projectiles do not Have @ cannelurg 
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ene Gee oe 
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